The Cd2+ cation is both acutely and chronically toxic and can be carcinogenic under certain conditions. It has a very long half-life in mammals and is cumulative, being stored particularly in the liver and kidney. In both of these organs it rapidly becomes associated with a protein of low molecular weight, usually assumed to be metallothionein (Margoshes 8c Vallee, 1957; Kagi & Vallee, 1960) , in which form it is stored. These proteins are characteristically very rich in cysteine residues and deficient in aromatic amino acids, whatever species is the source and, at least in liver, they seem to be inducible.
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Various procedures for isolating and purifying these proteins have been reported, but all seem to yield products in which the molecular weight calculated from amino acid compositionshowsadelicit relativeto that measured. Also, it has beenclaimed(N0rdberg et al., 1972) that isoelectric focusing of a preparation of the Cd2+-binding protein of rabbit liver that was homogeneous by gel filtration, yielded two components. Likewise, gel filtration of partially purified Cd2+-binding protein often shows asymmetrical peaks of either protein (Winge & Rajagopalan, 1972) or Cd2+ (Weser et af., 1973aJ) .
In the initial work on horse kidney metallothionein, Margoshes & Vallee (1957) found 1 % hexosamine in the partially purified protein. As all the preparations of the Cd2+-binding protein from rat liver, that we have examined, also contained a glycosaminoglycan, it seemed possible that association of the protein and carbohydrate moieties might give rise to a number of adducts with different chromatographic properties and isoelectric points. The present work was done to investigate this possibility.
The Cd2+-binding protein (previously induced) was labelled with lo9Cd2+, by injection of the isotope as the chloride into young male 'hooded' rats (250-270g body wt.) and the animals were killed after 84h. The Cd2+-binding protein was partially purified by gel filtration on Sephadex G75 (Webb, 1972) followed by chromatography on D E cellulose (Kagi & Vallee, 1960) or, in some experiments, by a slight modification of the rivanolfractionation procedure of Nordberg et af. (1972) . Although the crude preparations that were obtained by both of these methods usually gave single peaks of protein-bound lWCd2+ on gel filtration, these peaks were asymmetric and, in some experiments, showed clear evidence for the presence of at least two components. Resolution of these components was achieved by chromatography on DEAE Sephadex A-25, as described by Shaikh & Luck (1971) .
Isoelectric focusing of all crude materials was carried out at 3.5+O.l0C, either in the LKB 8101 (1lOml) column (LKB, Stockholm, Sweden) or the LICE3 8102 (440ml) column, by using a Grant Instruments LClO temperature controller. The ampholytes used were LKB 'ampholines' and the pH gradients were stabilized with a sucrose gradient. Samples were introduced either generally before setting up the pH gradient or as zones in an established pH gradient, without alteration of the results. When a sample of the binding protein, which had never been frozen, was used at a ratio of protein to ampholyte of 0.1 : 100 (wlw), all the lo9Cdz+ appeared as a single peak ( Fig. 1) with pI5.7. The same protein was present in the initial cytosol. When the ratio of protein to ampholyte was 21:lOO (w/w) a complex pattern of multiple peaks was seen at a lower PI, which gradually became simpler as the protein concentration was lowered. If separated and re-focused, all peaks eventually gave the single component with p15.7, containing all the label, and a second, very acidic, unlabelled component. A little of this was isolated and it was shown to be heavily glycosylated, containing sulphate, hexosamine, and neutral sugars. Hydrolysis was carried out in H2S04 (72% at 18°C for 30min and 3% at 105°C for l h ) and the neutralized hydrolysate was analysed by paper chromatography and electrophoresis in borate buffer. Glucose, glucosamine and uronic acid were found, together * Present address: MRC Toxicology Unit, Woodmansterne Road, Carshalton, Surrey, U.K. 
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BIOCHEMICAL SOCIETY TRANSACTIONS with other unidentified products resembling those obtained by hydrolysis of heparin under the same conditions. Galactose, purines, pyrimidines, phosphate and sialic acid were absent. Different batches of this glycosaminoglycan varied somewhat in composition, suggesting that it was polydisperse.
Freezing and thawing of the Cd2+-binding protein yielded a second component with pI8.7 (Fig. 2) , which was also detectable in small quantities in initial homogenates. This form was less stable and slowly lost Cd2+, probably as a complex ion. Treatment of partially purified 'OgCd2+-binding protein with 203Hg-labelled pchloromercuribenzoate at pH7.0 totally displaced the cadmium and yielded a single mercury-labelled species with pI3.4, again showing the presence of a single type of protein.
It seems, therefore, that two forms of a single Cdz+-binding protein exist in the rat liver, and that these can interact very strongly with a glycosaminoglycan (possibly of a novel type) to form a number of adducts with different isoelectric points or molecular weights.
